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Objectives. To evaluate the effect of weight percentile on deep neck infections in children. 

Methods. A retrospective evaluation of 79 patients who were treated for deep neck infections. The patients were divided 
into six groups according to weight percentile. Patients who had systemic and/or congenital disease were excluded. 
Their demographics, etiology, localization, laboratory, and treatment results were reviewed. 

Results. In total, 79 pediatric patients were recorded: 48.1% were females and 51.9% were males, with a mean age of 7.3 
years. In total, 60 patients were under the 50th percentile according to their weight versus all children. The antero- 
posterior triangle (29.1%) and submandibular (26.5%) spaces were most commonly involved with deep neck infec- 
tion. However, the anteroposterior triangle space was the highest in the group below the 3rd percentile (44.4%). In 
the blood analysis, white blood cell levels in patients with at percentile values of 75-50 were higher than other 
groups (P<0.05). Significant differences were found between C-reactive protein and hemoglobin levels and diameter 
of abscesses. The need for surgical drainage in patients in lower percentiles was higher. The patients who needed sur- 
gical drainage consisted of 56 patients (93.3%) below the 50th percentile and 9 patients (100%) below the 3rd per- 
centile. 

Conclusion. Deep neck infection is more insidious and dangerous in low-weight-percentile children, especially those hav- 
ing low white blood cell counts, low hemoglobin levels, and high C-reactive protein in laboratory results. 
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INTRODUCTION 

Since the discovery of penicillin, the widespread use of antibiot- 
ics has reduced the overall incidence of deep neck infections 
(DNIs) dramatically [1-4]. While adults often have numerous lo- 
calizing signs and symptoms, children with DNIs tend to have a 
more subtle presentation in that they are seldom able to verbal- 
ize their symptoms or cooperate with a physical examination 
[3]. Thus, DNIs continue to occur relatively frequently and can 
be dangerous in young patients [5]. It is not surprising that the 
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immune system is important in resistance against infection. A 
healthy diet is necessary for the development of the immune 
system. For this reason, children in low weight percentiles nearly 
inevitably show weakness in immune reactions against infection. 

We evaluated the effect of weight percentile on DNIs in chil- 
dren. Thus, demography, etiology, location, laboratory findings, 
and treatment of DNIs in weight percentile groups were exam- 
ined in this study. 

MATERIALS AND METHODS 

We performed a retrospective analysis of 79 patients, all young- 
er than 18 years old, who were treated in our clinic for DNI. Pa- 
tients were divided into six groups according to their weight 
percentile. These groups were defined as 90-75, 75-50, 50-25, 
25-10, and 10-3 percentile, and below the 3rd percentile of 
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weight of patients by age [6]. Patients who had systemic and/or 
congenital diseases (e.g., branchial cleft cysts, thyroglossal duct 
cysts) were excluded. Patients with Ludwig's angina and dento- 
alveolar, preauricular, postauricular, external auditory canal, 
and facial abscesses were also excluded. 

The spaces involved were divided according to a description 
published previously [1] and these are as follows: submandibu- 
lar, peritonsillar, submental, parapharyngeal, retropharyngeal, 
anteroposterior triangle, and parotid spaces. Anatomical loca- 
tions of DNIs were determined using examination findings and 
radiographic data. Demographic characteristics of the cases, eti- 
ological factors, laboratory features, and medical and surgical 
treatments were analyzed. 

In comparisons made according to the weight percentile with 
these variables, one-way ANOVA was used andTukey's test was 
used as a multiple comparison test after ANOVA. Pearson corre- 
lation coefficient was calculated to determine linear relation- 
ships between the variables. 



RESULTS 

Demography 

In total, 79 children were treated for DNI. Patients ranged from 
2 months to 18 years old, with a mean age of 7.3 years. Of the 
patients, 38 (48.1%) were females and 41 (51.9%) were males. 
The percentage distribution of the patients according to weight 
percentile is shown in Table 1. 

Etiology 

The causes of DNI were identified in 50 patients (63.2%). Up- 
Table 1. Percentage distribution of patients according to percentile 
groups 



per respiratory tract infections were the most common cause of 
DNIs, usually related to peritonsillar, submandibular, and para- 
pharyngeal space infections. Odontogenic infections were the 
second most common cause; usually related to submandibular 
and, parapharyngeal space infections. There was no significant 
difference in etiology among percentile groups. The etiology of 
the DNIs is shown in Table 2. 

Locations of deep necl< infections 

The locations of the DNIs were classified according to the per- 
centile groups based on physical examination and imaging data 
(Table 3). The anteroposterior triangle space was the most com- 
monly involved space. The anteroposterior triangle space was 
highest in the group below the 3rd percentile (44.4%). 

Laboratory findings 

The average white blood cell (WBC) counts in the six groups were 
determined and compared with each other using one-way ANO- 
VA. Tukey's test was used as a multiple comparison tests after 
ANOVA. Accordingly, there was a significant difference between 
patients in the 75-50 percentile and patients in the 25-10 percen- 
tile values in WBC counts (P< 0.05). WBC counts in patients in 
the 75-50 percentile group were higher than in the other groups 
(P<0.05) (Table 4). The statistical relationship between the diame- 
ter of abscesses and variations in laboratory parameters is shown 
in Table 5. A significant negative correlation was found between 
hemoglobin levels and abscess diameter (P<0.01). A significant 
positive correlation was found between WBC counts and abscess 
diameter (P<0.01) and between C-reactive protein (CRP) levels 
and abscess diameter regardless of disease progression (P<0.05). 
Results of pus cultures from surgery or needle aspirations 

Table 2. Etiology of deep neck infections 



Percentile range 






No. (% ) 




Etiology 




No. (%) 




90-75 






10(12.6) 




Upper respiratory tract infections 


24 (30.4) 




75-50 






9(11.3) 




Odontogenic infections 




20 (25.3) 




50-25 






19(24.0) 




Post traumatic 




4(5.1) 




25-10 






16(20.2) 




Parotitis 




1(1.2) 




10-3 






16(20.2) 




Skin infection 




1(1.2) 




<3 






9(11.3) 




Unknown 




29 (36.7) 




Table 3. Location of deep neck infections according to weight percentiles 


Percentile 


Total 


Submandibular 


Peritonsillar Submental 


Parotid Parapharyngeal 


Anteroposterior Retropharyngeal 


range 


space 


space space 


space 


space 


space 


space 


90-75 


10(12.6) 


6 (60.0) 


1 (10) 0 




0 


2 (20.0) 


1 (10.0) 


0 


75-50 


9(11.3) 


3 (33.3) 


2 (22.2) 0 




0 


0 


3 (33.3) 


1(11.1) 


50-25 


19(24) 


4(21.1) 


4(21.1) 2(10.6) 


1 (5.3) 


1 (5.3) 


7 (36.8) 


0 


25-10 


16(20.2) 


2(12.5) 


2(12.5) 4(25) 


0 


1 (6.25) 


5(31.2) 


2(12.5) 


10-3 


16(20.2) 


5(31.2) 


2(12.5) 1(6.2) 


2(12.5) 


2(12.5) 


3(18.7) 


1 (6.2) 


<3 


9(11.3) 


1(11.1) 


1(11.1) 1(11.1) 


0 


2 (22.2) 


4 (44.4) 


0 


Total 


79 


21 (26.5) 


12(15.1) 8(10.1) 


3 (3.7) 


8(10.1) 


23 (29.1) 


4 (5.0) 



Values are presented as number (%). 
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Table 4. Distribution of relationsfiip between percentile and wfiite blood cell levels 









White blood cell 






Percentile range 


No. 


Mean 


Standard deviation 


Standard error 


Minimum 


Maximum 


90-75 


10 


16,789.00*t 


5,356.905 


1,694.002 


7,800 


22,400 


75-50 


9 


22,567.78* 


7,882.628 


2,627.543 


9,930 


31,060 


50-25 


19 


16,983.16*+ 


7,470.033 


1,713.743 


7,400 


34,610 


25-10 


16 


15,393.69+ 


9,274.399 


2,318.600 


1 Qnn 




10-3 


16 


11,740.00+ 


6,270.579 


1,567.645 


3,600 


26,700 


<3 


9 


16,981.11*+ 


7,045.404 


2,348.468 


7,000 


26,120 


Different characters (*+, *, 


+) indicate different group averages. P<0.05. 








Table 5. Statistical relationship between parameters 












Hemoglobin 


White blood cell 


Lymphocyte 


Neutrophil 


Fetal bovine serum 


C-reactive protein 


Abscess diameter (mm) 


-0.321" 


0.343** 


-0.039 


0.058 


0.079 


0.288* 



*P<0.05, **P<0.01. 

were available for all patients; 27 patients showed bacterial 
growth. Staphylococcus aureus was the most common bacteria 
in cultures, followed by Streptococcus pyogenesis. Of the 51 pa- 
tients where no bacterial growth was observed, 17 had a history 
of antibiotics usage. 

Treatment 

All patients were treated with initial empirical antimicrobial 
therapy until culture and sensitivity results were available. In to- 
tal, 60 patients (75.9%) underwent surgical drainages in addi- 
tion to the medical treatment. The patients who needed surgical 
drainage consisted of 56 patients (93.3%) below the 50th per- 
centile and 9 patients (100%) below the 3rd percentile. All pa- 
tients were discharged in stable condition except for one death 
with mediastinitis that complication of DNIs. 



DISCUSSION 

Although antimicrobial therapy has reduced the incidence of 
deep neck abscesses, these infections remain an important clini- 
cal entity, especially in children. The age distribution shows a de- 
creasing incidence with increasing age in children [5]. In our cas- 
es, the ratio of female to male cases was about equal, consistent 
with previous reports [7]. In several pediatric studies of DNIs, 
the ages of the patients ranged from 3 months to 19 years and 
the average age was 4.1 years [3,7]. In our study, the ages of the 
patients ranged from 2 months to 19 years old. Although 45.5% 
of the patients were under 5 years old, the average age was 7.3, 
higher than in the literature [7-9]. 

It is important to remember that the development of the im- 
mune system is completed with age, based on nutrition [10]. 
Most of the children in our study were below the 50th weight 
percentile; indeed, those below the 25th percentile represented 
more than 50% of the patients. This may explain the difference 
in average age versus literature reports. 



Infections of the upper respiratory tract are the most common 
causes of neck abscesses in children, because infections of the 
ears, nose, or throat may spread to the deep neck spaces, by di- 
rect continuity or by lymphatic drainage to the lymph nodes [11]. 
Daya et al. [12] reported the presence of infections of the upper 
respiratory tract in 48% of 54 patients with deep neck abscesses 
and Coticchia et al. [7] reported it in 67% in their patients. Simi- 
larly, in our study, infections of the upper respiratory tract 
(30.4%) were the most common cause of DNIs. Odontogenic in- 
fections (25.3%) were the second most common cause of DNIs. 
Although recent trends have shown increases in the prevalence 
of resistant bacterial strains, DNIs due to pharyngitis or tonsillitis 
have declined, but DNIs caused by odontogenic infection have 
increased [1]. However, despite investigations, no specific etiolo- 
gy could be found in 22%-50% of cases [2]. It is possible that 
the infectious foci had resolved by the time of presentation. In 
our study, despite all physical examinations, laboratory studies, 
and imaging methods, no etiological reason was found in 36.7% 
of our patients. There was no significant difference in etiology 
among the weight percentile groups. 

In recent years, several reports have described the localization 
and changing trends in deep neck space abscesses [13-15]. How- 
ever, to our knowledge, the location according to weight percen- 
tile has not been addressed in DNIs in the literature. Coticchia et 
al. [7] reported that the distribution of abscesses of the neck was 
43% retropharyngeal or parapharyngeal, 32% anterior or poste- 
rior triangle, 25% submandibular or submental, and 1% parotid. 
Similarly Gidley et al. [16] and Ungkanont et al. [17] showed a 
predominance of retropharyngeal or parapharyngeal abscesses, 
while Tom and Rice [18] noted the anterior or posterior triangle 
abscesses to be most common. Beck [19] noted that submandib- 
ular or submental abscesses was the most common DNIs. In our 
study, in contrast to those mentioned above, the most common 
locations of abscesses in the neck were the submandibular space 
and the anterior and posterior spaces. The submandibular space 
was the most common space (45%) in the groups above the 
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50th percentile groups. On the other hand, the anterior and pos- 
terior spaces were the most common spaces (30.5%) in groups 
below the 50th percentile. However, these differences may have 
resulted from smaller sample sizes. 

Diabetes mellitus, chronic renal failure, hepatic disease, and 
chronic steroid therapy for autoimmune disease put a patient at 
increased risk for more severe and atypical infections of the head 
and neck. Additionally, congenital lesions, such as bronchial cleft 
cysts, lymphangiomas, thyroglossal duct cysts, and cervical thy- 
mic cysts, should be considered in any patient who has recurring 
DNIs [4,13,17]. Thus, patients with systemic and/or congenital 
lesions were excluded from this study. 

An increase in WBC counts generally reflects resistance by the 
body, excluding atypical and viral diseases [10]. In our study, a sig- 
nificant difference between patients in the 75-50 percentile group 
versus patients in the 25-10 percentile group (P<0.05) was ob- 
served in WBC counts. Also, WBC counts in patients in the 75-50 
percentile group were higher than in the other groups (P<0.05). 
We also observed a significant negative correlation between he- 
moglobin levels and abscess diameter. According to some authors, 
B lymphocyte function decreases with iron deficiency and humor- 
al immunity is attenuated [10,20]. This may explain why the pa- 
tients with low weight percentile values were prone to complica- 
tions and needed sui^cal drainage more commonly. 

Cultures from aspirates from deep neck abscesses are com- 
monly polymicrobial and reflect the oropharyngeal flora and 
their odontogenic nature [21]. The organisms are typically both 
aerobic — such as Streptococcus viridans, beta-hemolytic strep- 
tococcus, S. aureus, and Klebsiella pneumoniae — and anaero- 
bic, such as Bacteroides and Peptostreptococcus [1,2]. However, 
Coticchia et al. [7] reported that the organisms isolated from an- 
terior or posterior triangle abscesses (35%) and submandibular 
abscess (42%) were mostly S. aureus. Similarly, Dodds and 
Maniglia [22] noted that the most commonly isolated organism 
was S. aureus in their study. In our study, of the pus cultures, 
34.2% were positive. S. aureus was the most commonly isolated 
organism (46.4%), followed by S. pyogenesis. Additionally, the 
organisms isolated were similar across the different weight per- 
centile groups. Thus, our results were largely consistent with 
those of Coticchia et al. [7] and Dodds and Maniglia [22]. 

All patients with suspected DNIs underwent ultrasonography 
to identify the extent of the infections and to differentiate cellu- 
litis from abscesses. Magnetic resonance imaging (MRI) and con- 
trast-enhanced computed tomography (CT) are helpful in decid- 
ing whether surgical intervention is indicated [23]. However, CT 
does not always accurately differentiate abscesses from cellulitis 
[24]. In our study, contrast-enhanced CT was used to detect the 
extent of the abscess in some patients. 

All patient with a DNI should be given initial empirical antibi- 
otic therapy until culture and sensitivity results are available. 
Empirical therapy should be effective against the aerobic and 
anaerobic bacteria that are commonly involved, and once avail- 



able, the results of the culture and sensitivity tests can allow for 
tailoring of appropriate antibiotic therapy. Penicillin in combina- 
tion with a [3-lactamase inhibitor (e.g., amoxicillin or ticarcillin 
with clavulanic acid) or a (5-lactamase-resistant antibiotic (e.g., 
cefoxitin, cefuroxime, imipenem, meropenem) in combination 
with a drug that is effective against most anaerobic bacteria (e.g., 
clindamycin, metronidazole) is recommended for optimal em- 
pirical coverage [17]. In our study, initial empirical antimicrobial 
therapy was given to all patients until culture and sensitivity re- 
sults were available. Generally, regimens included the ceftriax- 
one plus metronidazole combination. Of the 79 patients who 
had not previously taken an antibiotic, 19 (24.1%) responded 
effectively to only intravenous antimicrobial therapy. Several 
studies have shown that previous antibiotic use was associated 
with increased antimicrobial resistance [19]. 

Surgical drainage is the classical approach to any DNI with 
suspected abscess formation and is still considered by many in- 
vestigators to be the first-line treatment in such cases [1,7, 
13,24]. Indications for surgery include airway compromise, criti- 
cal conditions, septicemia, complications, descending infection, 
diabetes mellitus, or no clinical improvement within 48 hours of 
the initiation of parenteral antibiotics. Additionally, abscesses 
greater than 3 cm in diameter that involve the prevertebral, an- 
terior visceral, or carotid spaces, or that involve more than two 
spaces, should be drained surgically [1]. In our study, surgical 
drainage was needed in 60 of 79 patients (75.9%); higher than 
in literature reports [4,7,12,25]. This may have been because 
most of our patients were below the 50th weight percentile, and 
the need for surgical drainage was higher in patients at lower 
percentiles. For example, an indication for drainage in patients 
above the 50th percentile was seen in 31% (6/19), whereas this 
ratio in those below the 10th percentile was 80% (20/25). 

In conclusion, the anteroposterior space is most commonly 
involved in DNIs in children below the 50th weight percentile. 
The course of DNIs was worse in patients with low WBC counts, 
high CRP levels, low hemoglobin levels, and low weight percen- 
tiles, especially those below the 3rd percentile. Thus, special atten- 
tion should be paid to the risk of complications in these patients. 
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